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: Chief, Support Services Staff pate: 4 AUG1970

Special Assistant for R&D, OC

Future Trends in R&D

1. Attached for your information is a copy of a paper
titled "Some Implications of Technology for R&D Program
Planning" by | ] Chairman of the Agency
R&D Board. This paper indicates trends in the future for
R&D.

2. It may be useful to let this paper have fairly wide
routing. Many areas of direct concern to the Support
Directorate are not discussed in the paper, but it can provide
a springboard for discussion of the role of technology in
problems of more immediate Support Directorate interest.
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MEMORANDUM FOR:

‘1. The attached paper is a draft intended to
illustrate a sort of approach which I believe might be
useful in identifying and assessing trends pertinent to
the structuring of an effective R&D program. The draft

is sketchy and frequently overdrawn for emphasis.

2; I solicit ybur.comments for change in organiza-
tion and content. Ultimately, such a paper which could
be used as a starting point for what would hopefully be

. a continuiné dialogue with ONE and 6£hers to solicit and

evoke the best possible trend estimates in terms that

wouldﬂbe useful in shaping and directing the R&D program.
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INTRODUCTION

The object;ggibf this paper is to'illustrate the impact

of technology in several areas--political, social, economic,
—— ’ —— JE——

and miiitarx—-giving emphasis to special technological fields
which appear to be particularly pertinent with respect to
their influence on the future to derive some implications
with respect to the Agency and, in particular, to the
content and organization of the R&D program plans.
Developments iﬂ Japan will be considered to illustrate the
potential which may exist for currently underdeveloped

- nations to grow rapidly through the exploitation of
technology. | |

| The pervasive and irresistible force “which is~changihg
the ﬁdrld and the affairs of men at an increasing rate is
ntechnology.

The pervasive nature of.technology is frequently over-

o e .

looked. While the role of technology is apparent in activities

such as space programs, the relationship between technology
and agriculture, for example, is not so clear. There is,.
however, a synergistic coupling, so the impact of technology

in any one field is extended by related developments in

v
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example, the development of better weather forecasts

through the employment of satellites will result in

- improved crop yields. In addition, however, some abilities

with respect to forecasting of crop yields may also

be achieved through the use of satellite reconnaissance.
Simi;ar kinds of relationships exist throughout technology.
The ihproved instrumentation in technoiogy, particularly

in eleqtronics, has had a very significant effect upon

the medical sciences providing instrumentation for experi-
mentation and analysis hithgrto impossible. Eventually

progress in science expands the kinds of alternative actions

‘which become technologically feasible in industry, commerce,

social affairs, etc.
Technical capabilities far in excess of well defined

needs have been apparent since the beginning of the

'century, but most particularly since World War II. L

Einstein, for example, observed, "Perfection of '

confusion of goals seem to characterize our age." (1)
. Mmm“
The grow f sci technol eceived
g:g:£g:9 cience and chnology has received

~ oy

much attention. Roughly speaking, the number of scientists

and engineers in the western world has doubled about every

12 to 15 years for the last 300 years. The same rate of growth

has also occurred in scientific and technical literature.

What is not,gene:ally‘appreciaped, however, is that ;his very

R R . 4 . o
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‘rapid growth has finally reached a point where it can no longer

continue for an extended period of time in the more developed
nations--say the United States and the Soviet Union.
Currently, scientists and engineers comprise approximately
two percent of the eighty million people in the labor force of
the United States. In five more doubling periods--60 to 75
years--well over half of the labor force would be scientists
and enéineers if the present rate of growth were to continue.
This is obviously infeasible. While an upper limit remains
to be established,.the important fact, nevertheless, is that
the present total population of scientists and engineers is
now significant in terms of magnitude with respect to the
total labor force.

Two characteristics of research and development may be

more important in the long run than the direct products

produced through R&D activities. Chaqggﬁgnd@rétélaf:?

e R I T e R AT .

E“Enge_gmpom§®pg;g&§nd;m9;§ significant, Change is evident

in the development of new ways to do things as well as in the
refinement of existing products. As the size of the R&D
community, and as the technology becomes increasingly

abundant, the rate of change alsoc increases. Ultimately,

v .‘..

B rretray 4'-

g&ese,gbgggesrggqu&;e rethigklng abogt\the Way organxzatlons

functloqmggnggwgpe changes rarely fit neag;y ‘into existind

patterqv

The difficulty of categorization has certainly been a
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. factor leading to the neglect of the impact of technology on

established fields. Because technical developments often fail
to fit well within classical lines, there is confusion and
difficulty in accounting for technology in analyseé of
political, economic, and other types of étudies. In the

field of economics, for example, some of the more ambitious
writers have chided their colleagues for failing to properly
considef such things as invention in their studies. 1In the
following sections only the more obvious areas of impact will
be mentioned to suggest some approaches which migh£ be taken

which would be of significance for intelligence and R&D planning.
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POLITICAL : .

World law may be strengthened as a potentially effective
force which may be needed to insure against irrational actions
on the part of individual nations. Norman Cousins recently stated:

The major obligation of national governments,
as John Locke saw it, was to respect and protect the
lives, propertles, and culture of their peoples.
This was a major aspect of the social contract. But
this contract is now beyond the means of any govern-—
ment to fulfill. For no state today can protect its
people." (2)

Yo b
e

The developments leading te the condition which Cousins
describes are technological. While nuclear weapons were
primarily for military purposes, the impact has been important
politically. As typified by nuclear weapons, the side effects
of the many technological developments are both pervasive and

extensive, and in many instances technology tends toward the

- disestablishment of existing organizations. Technology may ’ N

not “"burn it down," bu£ in terms of evoking basic changes
in political as well &s other organizations if may well have
no peer.(3)

The forciné nature of technology.upon political
organizations can readily be appreciated in considering the
air transportation.problem. At the domestic level, a
variety of Federal, Stéte, agd local ofganizations, |
together with their laws, constitute a substantial impediment.
to the most effective implementation qf a comprehensive and

efficient air transport system., When only a few aircraft

-
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.were flying and only a few passengers were using the

‘ aiiports, the overlapping jurisdictions created no great

J

problem. Now air travel accounts for 70% of the passenger
traffic miles travelled in the United States, and the size

of the operation means that arterial highways and other

elements become critical in the operation of the system. (4)

Advaﬁcing‘technology has provided a more attractive method

of transportation, namely air transportation, which is

in turn causing disrubtive pressures upon existing political

organizations. The domestic alr transport problems have

their coﬁnterparts, of'course, on an international basis.
Technology has provided the means for increased productiony

in order to supply the wants of an expanding population.

The attendant pollution is now a majé} political issue.

By and large the existing political structures are not well

adapted to dealing with these kinds of problems since they

fail to respect political boundaries and jurisdictions.

‘VEAlmostAany{pollution problem involves local, State, and

Federal agencies--frequently more than one at each level. (5)
Air transportation and air pollution although far less
dramatic than the impact of nuclear weapons are cited merely
’

to illustrate the fact that existing political structures

are by and large not suited to dealing with the problems '; :afV L

created by technology--regardless of the type of technology

R

or the political level involved--and intelligence interests

b : N .- A

el —

i Approved For Release 2006/05/84 : CIA-RDP72-00039R000100340001-1

.. - SEGRET



ViUl

Approved Fbr Release 2606/05/24 : CIA-RDP72-00039R000100340001-1
may thus arise in hitherto neglected areas.

The desires which technology promises to fulfill
provide a great incentive to proceed with the development of
new programs--space programs, etc.--but in an increasing number
of cases the cost of the programs are too great for any one
nation to be able to afford the_program oﬁ an exclusive basis,
Informgtion from some satellites--such as weather data--

,is already being shared on an international basis. The
oEarth Resources Technology Satellite, "ERTS" will extend
the data base well beyond weather alone and may provide
information of importance to commercial fisheries, |
agriculture, mining, shipping, etc. Although ERTS rémains
a United States progrém, ultimately some gquestions will
be raised about the use of U.S. funds and talent to collect,
reduce, and communicate data which is of interest to non-
U.S. nations ératis.
~These programs, ;nd other programs o% similar nature,
>K"a have Abvious potential for the development of4international
Vagreements requiring the participating nations to give up at-
least a degree of their sovereignty in order to share in
the benefits obtainable only through cooperative action.
A péfticularly striking example of an international
organization formed to exploit technolbgy is INTELSAT.
Membershipiin the International Telecommunications Satellite

Consortium increased early in 1970 to 75 nations. During

R

-
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1969 the number of nations actually served by the

satellite communications increased from 27 to 52. The
Communication ‘Satellite Corporation (COMSAT) serves as the
operator for INTELSAT. COMSAT, however, is subject to

the jurisdiction-of four separate Federal entities. Needless
to say the corporation may at times be hindered by dis—
agreements with respect to policy among these four entities.
Since £he'sate11ites‘which COMSAT operates are procured on

a competitive basis, political reorganization\in order to

;
make the corporation more efficient may be required if

foreign nations become able to do an equivalent or better

job at less cost to thé consortium.

The impact of technology in the'political area is not
confined merely to the structure and relationships of political
organizations. The problems tbat are generated extend all the
way to political/sociai borders and matters pertaining to
individuals' rights aéj for example, the Eranéplantation of
. organs'and the invasion of privacy through various data pro-
.ceSSing mechanisms. In examining the legal problems associated
with technology, one writer goes so far as tc argue that .
scientific and technological developmepts will have more
control over the nature and direction of public'poiicy than ’
political and legal doctrines. (8) ' ‘ -yjéfffit

Although the research and development program in the

United States is largely unstructured, this is not true in

o1 N : - [
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all nations, and as technology becomes of greater political

significance, substantial changes may occur both in the

United States and elsewhere. _granﬁgiTgorwexﬁmgﬁgLiHﬁﬂf

arranged their régéarch program in terms of eight majgf

Wit m-

efforts such as human sciences. lifé scienceésy hiou

firban plwﬂaing and,transpoftl etc., ‘and_plans’ o -increase:

Beisic Tt AR e T AT A S O

the R&D investment from '2,2% of the Gross_National Produgt

R

§n, 2971 -£0-3% by 1675, with the goal of 3.5% by 1980 17%
of the expenditures would be for military purposes.(9).

From a political point of view, then, technology in
the form of gunpowder initiated the demise of political and
social organizations built around previously impregnable
castles, and, currently, in the form of nuclear power threatens
the existence of the'hétion—state. New alignments and new
organizations are forced by the necessity to accommodate new . \
technologies with which existing political structures are N
inconsistent.’ Politié;l théory as well as'political jﬁf{?ﬁi,:Jv
“;_organiéations have clearly not kept pace with the groWéﬁ ot T
of technology.\ Kingman Brewstér, Jr., speaking on the o
threat of impatience, and citing complexity as one of thé
targets of impatience, recently stated the basic éoncern,
"eesesThe étructures of a technological society seem'hopelessly

compllcated beyond the reach of most, seemlngly unmanageable

even to the few who do grasp the levers of power."(10).

P
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Approved For Release 2oo§pc/ﬁt.lcm RDP72'60’039R000100340001 1

¢



e SECRET

Approved Edr/ﬁ%leése 2006/05/24 : CIA RDP72- 00039R000100340001 1
SOCIAL !

Warren Benqls and Phiiip Slater described the temporary
society primarily in terms of the physical movement of
people from place to place, and the attendant disruption
of social ties. As the Posf Office well knows, approximate-
ly 20% of the addresses in the United States change each
year. Technology has been primarily responsible for this
ehange from a relatively fixed to a highly mobile society
and the associated serious social implications. B

A social change which appears is less well appreciated,
but may be even more significant than physical mobility, is
the rate at which technology is making many jobs obsolete--
and creating new jobs in their place; It is difficult to

overestimate the impaét which technology has on skills .

requirements in the labor force. In the United States
the introduction of new fertilizers, modern methods, and
new machinery on the férms has resulted in a tremendous
increase in productivity--at the same time drastically
]reduced the need for unskilled labor on the farm. This
general trend can be observed in a number of areas..
Between 1947 and 1964 the manual workers in the 1ebor
force fell from 41% of the total to-36% while white
collar workers rose from 35% to 44%. In general
unemployment has been concentrated among those with little
education or skill, while.employment has been rising most

-

~
[N
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the most skilled and to require the most education. (1l1).
Displacement from obsolete jobs, although originally

beginning at the lower levels of employment, is not re-

stricted to this area. It is increasingly clear that SR

AR

the use of computers in new managemenﬁ systems has made
serious inroads upon the normal activities of middle
managers. More recently, some professional opinions may

_ be compared with analyses using vast data bases. For
example, medical diagnoses may be compared against probabi-
listic e;timatés developed through computer techniques.

The social unrest created by these trends cannot be assuaged
by attacking the machines--as the Luddites learned. Innova-
tions in the social area comparable in scope -and timeliness
to those which are occurring iﬁ the technological area are
needed--but lacking. .

The pervasive nature of the impact of technology upon
social institutions can readily be illustrated. The
&“technological feasibility of popﬁlation control on a broad'
basis through a variety of techniques has been clearly
established. These developments have had a severe 1mpact
upon issues which are basic to many social 1nst1tutlons,
cspecially churches. The displaccmcnt of tho agricultural
worker from the farms has been prevxously mentioned.

R. Buckminster Fuller has illustrated the magnltude of
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the average citizen. 30 years ago he calculated the total
energy generated in the U.S. as equal tb the muscular
energy that would be generated if every American had 153
slaves working for him. Today a similar calculation
would indicate about 500 slaves for every American man,
woman, and child. (12). The ways in which the "slaves"
‘are used differs widely. Considering only communications,
for example, there simply are not enough WOmén in the
country today to operate the telephone switchboards. On
the other hand, although productivity in the private sector
has incfeased on an aﬁerage of 32% in fhe last 15 years, the
productivity of the postal worker has increased only 2.3%.(13)?
An increasing population which demands more and better services
must look to automation which can be achieved through the
implementation of technology. _

The advances whlch R. Buckminster Fuller 1llustrated
had to do with physical power. The growing trend today in
technology has to do with brain-like power. More sophisticated
ways of manibulating larger and larger data files has explosivé
potential in applications which have yet to be givén serious
atteﬁtiop. As an example, the accumulation of vast amounts of
personal data in computer files is seen by'many as a‘great
threat to.privacy. However, it may be anticipated that the
convenience of automatic cred?t card shopping will be chosen

at the sacrifice of a degree of privacy to the data required

Approved For Release 2006/05/24 = CIA-RDP72-00039R000100340001-1
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in order to make such a system operate. The erosion of privacy

has about reached the point where privacy is now a lost cause.(1l4).
Automatic credit transaction files, coupled with others, could
conceivably be operated to provide a near real-time census,
give rapid indications of trends in consumer spending, incidence
of diseases and illnesses--and a host of other "intelligence"
whose -potential is not actively considered because it is
not yet at hand.
For some reason the requirement for continuing
education does not seem to be as clearly perceived as
the fact. that technology is making many current skills
obsolete, The half life of engineers has been variously
estimated to be between 10 to 15 yeafs. Obsolescence in
other jobs may range widely depending upon the technological
impaet. If it becomes true, however, that a real dropout N

is oneﬂwho does_not contlnue education actively after

‘graduatlon rrom high school or college, then the already

P pE e

rapidly increasing expenditures for education can be expected

—

to contlgue.. Government costs are growing most rapidly
;£ the State level, and at the State level the increased
costs. are primarily for education. It is interesfing to
note, however, that R&D expepdituree by State government
agencies are not strongly directed towerd improving the
efficiencj and effectiveness of educatioh but, rather,

"In 1967 and 1968 over 40% of totai State expenditures

for research and development went to the area of health
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and hospitals, and 25% for natural resources; approximately

10% went for highway research and development. Other
areas receiving R&D support by States were education.
(10%)..."(15).

The Post Office should provide some warning

51gnals about 51mply addlng more people to solve growing

# facihir

| In addition to the effects of the. technology upon

- society, the rapldly increasing numbers of scientists

and engineers in the total population may also be expected
to have substantial effect. In the 16 year period from
1950 to 1966 total employment increased by only 24% while
the numbers of scientists and engineers in the United
States increased by 156%. The population of scientists
and engineers as a percent of total.employment changed
dufing that period from 0.9% to 1.9% of the total employment. y
Further, only a portion of the scientists and engineers

are engaged in research and development;—vorying from

28% in 1950 to 37% in 1966. (16). Clearly, the rapid
growth of scientists and engineers as a percentage of

the total employed population will not continue to ianease
at a rate substantially greater than that of the employed
populatioh as a whole. ‘Buo at leést in the immediate
future an incroased presence in a vafiety of different
positioné by people having scientific and technical educational
backgrounds may have a substantiai sociological effect. In

a survey of 6,000 executives in industry by the Harvard

Graduate School of Public Administration, it was determined that
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‘only 35% of the executives who were 55 years of age and
over had backgrounds in engineefing and science., This
increased to 40% in the age groups 50 to 54: to 45% in
the age group 45 to 49: to 50% in the age group 40.to 44;
and 55% in the age group 35 to 39.(17). In time, then,
as the older executives retire an incréasing proportion
of executives in industry will have engineering and scientific
backgrounds. This growing domination in executive positions
is further evident in executive openings during the period
July to September 1968. Of the 9,810 openings during‘this
11 week period, 47% were for openings for engineering and
-scientific positions. These trends in the United States
are not unique.

The social changes which have beén made through communi-
caﬁions, through the growing number of scientific and technicai .
personnel in the labor force, and other factors including
loss of privacy and potential widespread popﬁlation control,
would ‘appear to be of less significance to the future than
" the experimental developments and the increasing body of
knowledge pertaining to memory and how the mind works.
Although very preliminary in nature, significant develoéments'
-have occurred indicating that some form of kncwleage or -
nemory may be tfansmitted.through chemical procesées——that
chgmicals'or drugs may.be used to both improﬁé or to inbibit
long and short term memory which may be further reflected
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- as influencing learning ability. These programs, taken

together with increased knowledgé regarding the use of

artifical organs and genetic engineerihg, hint at the elimination
of some current social problems--and the development of

questions of ethics and morality in their place..(18).

i .
. -

i s L : - - \
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T'? | Although thé rich do get richerxand the poor do get
: poorer, the poor get poorer only in‘rélatiqnship to the
richness of the rich. Actually an increase in productivity,
or to put it another way, an increase in Gross National
Product per capita is anticipated amdng virtually all
the major populations and countries of the world. This
SRR increase in abundance or increase in productivity is achieved

for the most part by the adaptation of new technologicél

methods and devices. While precise estimates relating

the growth to the expenditures in science and technology

- do not exist, certainly science and technology contribute

in a major way. This is not particularly surprising

since some special studies have shown from time to time

that a particular type of technology--inventiveness and

entrepreneurship—-aré highly sensitive to the perceived

opportunity to benefit economically on the part qf the
N inventor or the entrepreneur. (19). |

The rapid impact which new technological industries
can have may be appreciated by considering that inll94§>
the,gelevision, jetltravel, and digital compuﬁer'industries
weré commgrpially non-existent, while in 1965 these industries
contributed more than $13 billion to the Gross National
2roduét, and an estimated 900,000 jobs,‘anduimportantly,
affected the quality of living.(20).

‘ Bécause‘qf«high labor costs and othe:,faqggrs} it
Cor U |
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is new technology that is responsible for the products
which result in a favorable balance for the U.S. in inter-
Dational trade. Exports of cotton and wool fell from $197
million in 1956 to $125 million in 1965, while during the
same period exports of synthetics rose from $158 million
to $241 million.(21). Royalties alone from technical know-
how aﬁounted to $514 million in 1965, Consider a single

area, the aerospace industry, in which the United States

has a superior position. During the ten years from 1960

to 1969, the total U.S. trade balance fell from slightly

over wer $5 bllllon to slightly more than $1 billion, but aerospace

exgorts alone rose from $1.7 billion to $3.2 billion glving

a rising trade balance in this field from $1.6 billion

to $2.9 billion. ,B Thus, the aerospace trade balance, as

a percent of the U.S. total, rose from 31% in 1960 to 240%

in 1969.(22).

L

.As technology becomes increasingly important both

o«

\\_in terms of new products and in the development of new

techniques for the production of existing products, a better

uhderstanding‘of.the.economics of technology will_be'needed.

?
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MILITARY

The impact of technology on military operations became
obvious in World War II with the development of the nuclear
bomb. = Developments in aircraft and radar, along with many
other inﬁovations, had a significant effect upon the outcome
of thie conflict. Operational intercontinental ballistic
missiles, a more recent development in the last ten years,
have captured an increasing amount of public interest as.
well as an inereasing share of the military budget.

Of spedial significance is the temporary advantage
wﬁich technology provides in terms of weaponry. The edge
which any nation has over any other in scientific areas
is small, but technoloéical developments may be implemented
only to the degree.tojwhich the superibr country has a
supporting industrial or technologieal base required for
weapon fabrication; Ngclear weapons have been developed
by the-Soviet Union, France, and Communist China, in addition
“.;o the United States. The rate of proliferation, however;
may now increase dramatically as nuclear material processing
technology proliferates because of interest in this‘eechhology.
for prbcessing material to be used as fuel in power plants.
For example, Ultra-Centrafuge Netherlands, NVF., is a new
company created to develop and exploit the gas centrafuge

method of enriching uranium. This Dutch, British, and

.
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Gexrman combine may be extended to include Italy and Belgium,
and Japan may also be investigating such a development.

(23). This situation illustrates a maturing technology

.and fabrication ability becoming widely available concurrént_

with a basic need--more and cheaper power.
Less dramatically, but perhaps more significantly,

the Qoriety of sensors which may be used to obtain vital

 information for tactical operations--low light television :

cameras, infrared devices, seismic sensors, etc.-- may

- be coupled with automatic data processing equipment to

provide a tactical Commander with a very rapid assessment

of his own and his enemy's alternatives. With higher battle
! ’ .

. field mobilitytalready an accomplished fact?the time-consuming

development of intelligence must be ioduced by the use
of automated techniques.y, Ultimately this could develop
into a trend toward automatic battlefield operations with

- -

various weapons targetted and operated remotely. ‘In effect,

. technological developments in sensors have produced a tactical

information explosion which seems 1likely to revolutionize
tactical doctrine as well as equipment. Highly mobiie

fire power from helicopters has frequently been credited
vé B
with significantly reducing American casualties in Vietnam.

Although very expensive in terms of dollars, public pressures

and other factors are such as to make such expendltures

/
-

preferable to casualties.

- )
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. In military operations as well as in the field of

political science, economics, social aetivities, the spectrum
has been widened by technological developments. While

an all out nuclear exchange remains a possibility, warfare

in a variety of hitherto unprecedented forms in terms of

the wéapons employed are now extant. Again, as in other
fields, what will be done with the spectrum of alternatives,
versus what can be done is highly uncertain. In the case

of the Israeli/Egyptian conflict, for example, a short

and intensive campaign exercising modern weapons eo the

utmost has been followed by an extended period of a very
different form.y In Southeast Asia, on the other hand}

the technological potentiel_of U.S. Forces has not been

fully exercised., Under different circumstances, as in
Czechoslovakia, overwhelming military superiority has achieved
immediate political goals virtually overnight.

-

. Because of the continuing involvement of the United

‘a\States in Vietnam it may be difficult to objectively appreciate

and evaluate the variety of miliiary actions which might

be undertaken. Technologies which may be normally associated
with peaceful applications, but which have not yet been
exploiteé for military purposes, may not be perceiVed in
terms. of their ultimate.potential Weather modification

might be employed for military purposes on a local or regional

bas;s. Lasers have already been used for a varlety of

- era

.
i .
R
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’ j,i"military purposes, and might be used as weapons either
now or in the near future. |
- To amplify Norman Cousins view about the ability of
the most powerful nations on earth today to defend its
| people, technology would seem to have broadened the spectrum
of attack to such an extent that the costs of an adequate
defense are prohlbltlve for any natlon.T/There is no acceptable
defense in existence today against an all out nuclear attack-—
nor is there an acceptable military posture to preclude
incidents of the Pueblo—type--end the impotence of modern
military forces in situations such as Vietnam has also

been clearly demonstrated 7 )

E).\l_ -. \ ) ;"’, . ’ - . LI
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gAPAN(24) - i
Japan provides an exceptional exa@ple of what may
Occur when technology is exploited in a compatible environment.u
Although occupied until 1952 the rate of growth in the '
Japanese GNP was about 9% per annum in the 1950's and in
the 66'5 averaged approximately 10%, increasing to 13 to
14% more recently, and in 1968 reached 14.9%. Some sources
estimate that an 11% growth rate may be maintained for
at least the next fiVe»years.
Although Japanese expenditufes on R&D amount to 1.8%
of the Gross National Product--which is somewhat less than
fhe amount spent in other major countries--75% of these
funds come from industry} whereas in most other countries.
apéroximately 60% of the funds come from the Government.
In electronics, in particular, 98% of the R&D funds are
prov1ded by industry whlch contrasts sharply w1th the 35%

>

of the electronic R&D funds provided by 1ndustry in the

‘a_United States.

écience and technology manpower as a portion of the
total labor force of Japan rose from 13% in 1955 to-22%-
in 1963. Further, the science and technology manpower
was conce;trated in heavy industries. ‘

Ag is-frequeﬂtly mentioned,iof course, Japan has not
had td devﬁte“a,subsﬁantial:part of its Qealth for defense
expenditures. Expenditures for defense generally run something’

b T R
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under 1% of the Gross National Product, or approximately
. 8% of the Government budget. |
: Althgpgh commonly regarded as a great exporter, the

- Japanese iﬁternal market is very large, and the Japanése
exports total ohly about 10% to 12% of their total output.
Th%s is about hélf the export ratio for West Ge?many and
Great Britain. Further, although highly regarded in terﬁs

- of electronics and oétics,‘Japanese exports are now concentrated
in the heavy industries--the leading areas being iron,

. chemicals, and motors.. Nevertheless,, the production of
colored television sets in Japan in 1970 is estimated at
six million--more than the estimated U.S. production.. "

| A good deal of Japan's ability to grow through the '

exploitation of technology and modern;methods has been
due to the political stability of tﬁé-environment. For
example, when_EiSaku Sato became Premier, 13 of the 18
Cabinet members were repiaced, but there were only slight

_?\shifts in policy. 1In addition to political stability,
the unions in Japan tend to be vertically organized. West
Germany's unions were also restructuréd ip a verticai faShion.'
after Wor%d War II. Only the United States and Great éritain
still suffer the impedimeht of horizontal craft unipns“
objections,to_the introduction of innovations- in manufaéturing,

etc. Whenever a product line is no longer profitable,

or whenever union demands increase the labor cost to a

-
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" point where the necessary margins cannot be achieved, retraining

of employees and retooling of the plant may be undertaken

in Japan with minimum objectlon in order to move into more

4prof1tab1e areas.

Science and technology also tend to be more on top
and less on tap than is characteristic in maﬁy other countries.

The head of the 801ence and Technology Agency, which was

~establlshed in 1956 holds mlnlsterlal rank and, in fact,.

the present Premier at one time was head of that agency.

The realistic accommodation to the nature of technology
and the rapid rate of change associated with it is also
reflected in the tax structure. For example, a depreciation
of 95% is alloWed on laboratory equipment for research
and development in the vefy first Year of its use in accordance
with laws passed in 1964. This rapid write-off allows
the R&D entrepreneur to quickly recoser his capital in

these areas and stron&ly encourages the use of modern plant

. equipﬁent.

~—
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AGENCY IMPLICATIONS

Those who produce consumer products are acutely aware
that the half life of the products they produce grow shorter
|
and shorter as technology replaces the existing products

PRV

with new and different entities. In order to remain effective,
a producer must come to terms with the shifting market.“ .
This needs to be well recognized by intelligence organizations,
but the trend seeme to be more directed toward doing yesterday's

important job better. For example, has the relative importance
————

of maintaining files on individuals with respect to the

e -

importance of keeping flles on the development of technologies

&

s < i RN B S B Pa— o
e e

changed? Should .a major Shlft be made from preoccupatlon y

e o T

with nuclear weapons and gulded m15511es to v1ruses and

- . L emk e rmmam LY . —— -

genes, or to put it another way, from physics to blochemlstry?
Bl e e e rem vekw s S iR}
Harvard sc1ent;sts announced last December that they had

isolated a gene for tne first time, and Nobel Prlze\w1nne;
Gobin-Khorana announced last month that a team which he

. had led had created a gene from simple organic chemicals;(ZS).
Should this development rank in significance with the achieve- .
ment of a chain reaction in the development of nuclear
weapons? Precise intelligence applications associated
with such developments may be somewhat obscure, but careful
attentionlehould certainly be paid to the "shifting market"
in both broad.areas,of‘concern as well as internal capabilities.

More things will become more important in more places.

T

Y -u.....-,-..-.\.,? e . ey N S P B
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Technologies which may have serious implications with

respect to the United States grow increasingly—--and
rapidly--and come within the capabilities of an increasing

number of nations. As mentioned, more than a little interest

with respect to gas centrifuges which may be used to enrich

[ N—

uranium in order to obtain weapon grade fuel exists in

Germany, Holland, Italy, Belgium, Japan, and certainly

‘other nations. The problem which this typifies is how _

Fare o oo pmenakoin 7

to adequately keep track of an 1ncrea51ng number of potentlal

B s MWI"

e o s e - -

“threats throughout lncrea51ngly expanding _geographical _

.
R Ll
e e e g e W

are asSe.
e I 54

Since the source of threats may diverge considerably

4

from the traditional military one, some intelligence interests

may shift toward industrial and away. from military activitig§.

" In fact, the potential actions of some firms may be of

N

more significance than the actions of some countries.

‘Catapillar Tractor, General Motors, major non-U.S. firmé,ﬁ

and the like are now the organizations on which the sun

. never sets. If society continues to become disenchanted

with what the nation state political arrangement can provide,
the importance in intelligence of industrial organizations

may significantly increase. ‘

Certainly a primary implication‘is that any intelligence

organization must become and remain increasingly adaptive.
t

Impllclt in thls is the need for continuous educatlon both

ot
e

formal and 1nforma1. If, for example, information storage

—— T
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and retrieval act1v1t1es are to be automated, it is lmportant

R mwr sor st

to recognize this sufflclently in advance 50 that the necessary
& o~ T T e P SR, RS B K e ekl T A, S D T E—_—
%7 personnel may be educated to have the requlred skllls when
ﬁ;xi”\ needed. ~The same situation exists with respect to 1nte111gence
. Jpe—— P . .

analysts and similar ekamples may be found in virtually

all Agency operations.

It is a well established fac

technology that the most productive peoble, 2

- ...vv———-"‘"

R

those whose abilities are not restricted to one particular
-~ BT —— PR TR WP o
discipline., Their special contributions come through playing
e T—.

not on the pure "keys", but on the interdisciplinary "cracks"
between the keys. For instance, a solution to a problem
may not be found, say, in biology or in physics, but in

biophysics. To an increasing degree, then, contlnulng

p—————— Tt i B3 s e v oweeiy F ¥ cped

education must become a regular _part of d01ng Jbusiness
"'-..___._..._,W- e T
and accommodatlng change. ‘ A

m—— T Rt T
NSNS o o -

leen llmlted manpower and limited funds, the ablllty

to move on to new and developlng areas is dependent upon -
"‘l withdrawing from current areas of interest. A tendency

.to know more and more about less and less is certainly

inconsistent with the task of being alert and effective . »
(S to expan%ing fields of activities. if the CIA is to be ‘/’/"
a-iegg;unner in the Intelligence Community, then some work
will have to be terminated or shifted to other organizations--
when that work ‘becomes routine. Since people now feel
most confident\

and secure in the areas in which they are

P ™

" Approved For Release 2006/6628+ CIA-RDP72-00039R000100340001-1

SEGRET



VYR THE !
Approved For Release 2006/05/24 : CIA-RDP72-00039R000100340001-1
" most expert, conventional ideas about'caree£ patterns and
extensive specialization may have to be revised so that
confidence can be achieved in a chronically changing skill
environment.

There is a great need for studies that can identify

— O R e it 0 gt 2 1 0 -

1mportant new intelligence targets in a timely way. In

s g~

view Of the rate at which things are changing and new devices
are developing it is safe to say that some primary sources
of threat have not yet been invented. This is no excuse,
however, for not analyzing carefully the information that
is available.

The difficulty of keeping up with a rapidly changing ' 14
technology and its implications in all areas can scarcely
be underestimated. For example, the 5ata in the Science

Journal and Scientific American which were used extensively

in the section on Japan differs in many respects from predictions

made only a short time before by Kahn and Wiener in_The

". Year 2000. Kahn and Wiener estimated that Japan would

reach the 1965 U.S. GNP per capita of $3,600 in 22 years, .

i.e., 1987.(26). The prediction in the American Scientist,

however, is that if the present rates continue, the GNP
per capite in Japan will equal the GNP per capita in the
United States in 1988. Elsewhere Kahn and Wiener made
a medium forecast that the JapanesekGNP would equal or

exceed that of West Germany in 1975, whereas, in fact,

- T
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" the Japanese GNP exceeded the West German GNP in 1968.(27).

In part this stems from a use of a growth rate for Japan

by Kahn and Wiener of 6.8%. Although this may be reasonable

in terms of the long term nature of Kahn and Wiener's interest,
the much higher rate which has existed in the past few |
years‘is obviously significant.

To be more effectiﬁe,,then, it may be hecessary for

aing

the Agency to loosen up or dlsestabllsh to achleve the

D R Lot

B il - T, RPN PN e

necessary degree of adaptablllty 1n order to organize - dlfferently,

= e - B L o RN LR Y L R L R

i o BB Mgy | ek WS WL

focus dlfferently, and Operate dlfferently as new areas

L e e o
o 3 A AR £tk T -

become important and old areas decrease in 1mportance at

v AR L e s e i

an increasing rate.‘ How else can one come “to terms ; with ¥

o el et O, A 0t EREERL: ol RE I VLN
[ R A A b,

a shifting marketz_*,a ‘
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. RDSE IMPLICATIONS

The impact of a rapidly changing and expanding technology
are especially severe in the development of techniques
and devices for intelligence collection, communications,
information processing, and in other fields. The expand-
ing and changing technology is also becoming more sophisticated
which;means that more complexity must be anticipated.
If the intelligence targets shift rapidly it also means
that the R&D "plant", as well as the skills possessed -
by the R&D personnel, must be rapidly deprec1ated in terms

of their effectiveness.

It is easy to ldentlfy a number of situations in

()

whlch .current efforts reflect more what can be done than

i vaL®

what should be done. Clearly, at this time, the potential

Y s L L e E I \

e

for rapld proliferation of a nuclear capability exists,

but only a very limited amount of thinking is devoted

25X1

How

seriously should this be taken? Is there an R&D problem?
asers hlave a definite weapon potential and are far more
L .___% :

' advanced than the nuclear technology was in 1939, but .
25X1

| (B
\(\
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This is not a new problem--it has been extant for some

time, and it is clearly known that Soviet laser technology'
is generally superior to that of the United States. What

about weather modification? What about biochemical areas?

pu——

What about chronic information needs on nuclear weapons

diagnostics--will old problems yield to new techniques?

Business as usual will clearly not suffice. More
attention must be given to the identification of potent
technologies and sciences and a wider range of risks must
be accepted in terms of developing appropriate reconnaissance
or surveillance equipment in order to achieve édequate
lead‘time. More expense will no doubt be entailed and
completely new systéms for communications and analysis
must be developed. In order to design, develop, and operate
; this equipment, changing organizational patterns must

be anticipated. Increasing use of task force type of

groups and broad participation by many individuals in , '

e e e T TP SRR Ty -

ooa humbér of areas Wil}ﬂb?-EESUiEEé;ﬂ Very deliberate decisions
'iegardinéiﬁﬁét will be done and what will be left undone
must be made in view of the greaﬁ importance of obtaining
the maximum benefit from the resources which may be available._

To an’ increasing degree scientific and technical
personnel must be concerned not only with the E&D activity
but a136 in' the estimate of what impact téchnologies may
have in the future. Some of the officers who majored
in the physical sciences should be back in college taking
courses in lifg sqieqces,_cybernetics, andbin other developing
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fields. They should also be taking some courses in political

science, sociology, and similar fields in order to improve
their understanding of these areas andltheir ability to
communicate with experts in these fields. Techniques

such as DELPHI which accommodate a multidiscipline approach
to forecasting will no doubt find increasing use as the
scope of many problems become broader and broader. In
urban problems, for example, Jay Forester has convincingly
illustrated the fact that intuitive solutions may not

be very efficient and, in fact, he finds that large systems

tend to be counterintuitive. To be effective, then, techniques

e o A TR

such as DELPHI or others require the participation of

individuals who are broadly skilled, and the development
of system models which may be used to sharpen and improve
the estimative process.

More automation, more pre-selection of al;ernative
actions under a richer range of situations, more interactive
processes organizing and analyzing data from increasingly
hdiverse sources in near-real time, etc., etc. Reluctantly,
.perhaps, developments of end devices, communications,
processing, control, and other elements which sum to what
must eventuaily:be recognized for what is is--operational

cybernetics.

U ey e
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May 1970, pp.76-84, Scientific American, 2273 (March 1970)
pPp.31-37.

24 24. Wall Street Journal, 13 June, 1970, p.l.

25, Herman Kahn and Anthony J. Wiener, The Year 2000,
London: The McMillan Company, 1967. p.149.

26. 1Ibid, p.30.
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